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57 ABSTRACT

A method for implementing a low power consumption [oT
network based on a Wi-Fi proxy device. The network is used
for low power consumption data exchange between a Wi-Fi
IoT device having a long data period in a Wi-Fi IoT network
and an internet server, via a Wi-Fi proxy loT device and a
Wi-Fi access point. A low power consumption Wi-Fi MAC
layer link is provided between the proxy device and at least
one Wi-Fi loT device. The Wi-Fi IoT device only establishes
a low power consumption Wi-Fi MAC layer link with the
proxy device. The proxy device connects to the internet
server via a Wi-Fi access point, and acts as a data receiving
end to buffer data, from the internet server, that is sent to the
Wi-Fi [oT device via the Wi-Fi MAC layer link.

19 Claims, 1 Drawing Sheet

toT Cloud Sever

. Powdt .,
s Gonsunption Link ™ e,
'

\,\_

Y
. Low Power i
Y Congumption Link 4

Low Piner -
Consumplion Device o

et



US 11,265,814 B2

Page 2
(51) Int. CL 2014/0376521 AL* 12/2014 Wang .................. HO4W 4/70
HO4W 88/18 (2009.01) 370/336
HO4W 84/12 (2009.01) 2015/0358777 Al* 12/2015 Gupta .............. HO4L 12/2807
HO4L 65/40 (2022.01) 370/254
HO4L 67/5651 (2022.01) 2015/0365217 Al* 12/2015 Scholten .............. HO041. 5/0053
HO4L 67/125 (2022.01) 370/315
2015/0381776 AL* 12/2015 Seed ...o.cccoovvvvrrrnnn.. HO4W 4/70
(52) U.S.CL 0003
CPC ... H04W 52/0216 (2013.01); HO4W 52/0229
(2013.01); HO4W 52/0235 (2013.01); Hogw ~ 2016/0029346 AL* 112016 Suresh .o O oo
52/0261 (2013.01); HO4W 88/182 (2013.01); N . :
HO4L 67/125 (2013.01); HO4W 84772~ 2010/0100023 AL 42016 Kim v Hoay o728
(2013.01); Y02D 30/70 (2020.08) 2016/0255676 AL* 9/2016 Vajapeyam .......... HO4W 16/14
(58) Field of Classification Search 370/329
CPC ......... HO04W 52/0229; HO4W 52/0235; HO4W 2017/0127370 AL* 52017 Wang ..o, HO4W 48/10
52/0261; HO4W 88/182; HO4W 84/12; 2017/0279775 Al* 9/2017 Savolainen ........ HO4L 63/0281
YO02D 70/14; Y02D 70/142; Y02D 70/10
See application file for complete search history. FOREIGN PATENT DOCUMENTS
(56) References Cited CN 102571507 A 7/2012
CN 102760363 A 10/2012
U.S. PATENT DOCUMENTS CN 103313303 A 9/2013
CN 103546909 A 1/2014
2010/0217847 AL*  8/2010 COOK ....ccccoo..... HO4L 29/12584  CN 103632570 A 3/2014
709/222  CN 104038989 A 9/2014
2011/0149804 Al* 6/2011 Denteneer ........... H04W 40/22  CN 104206001 A 12/2014
370/254  CN 204836236 U 12/2015
2011/0299454 Al  12/2011 Krishnaswamy WO WO 2013/184505 A2 12/2013
2014/0201212 AL*  7/2014 Qi wocoovvvvreerrrrrrnane, HO4L 67/303
707/741 * cited by examiner



Mar. 1, 2022 US 11,265,814 B2

U.S. Patent

Internet

toT Cloud Sever

Wireless Router !\

\‘“‘
-
e . . Af‘
Wi-I't Laink &
.
-
\""‘
s
&
Proxy Device .
i S
* ‘ “““s
. N
H N,
; \’\\ et
! “
X % N .
oy ")"‘\“@,\'\ch\'r\'o),\-as“‘@al;::-‘m\\-tc)\\'\‘lm-\‘w'f"’l
\ SR
Faas Vg,
o Mg
e Low Powel™ ™.,

§
H ey
§ w“’““\"“\ \ N
T Consumption Link ..,
-

;\'n'f‘-*'-“">‘£ “"\;
L N s, b
- i S, N O -
- 2 ", M
";‘s ¥ \‘\ wia g_\;
i Low Power N %
> H v . H g3 N
F Consumption Link ™ ) L
: ‘} P \\ Low Power
Ee . . s N ;
% " Consumption Link g
. . “ »
wi “ Low Powet
T, Consumption Device

anenent
o
B i

Fig. 1

Y
ey
iy

vy

LTI

AR

i 4

Data

&
o
S
phe

b
"

o '-‘, '-}
" I,

e
SRR

Server [P Address | HEh Eevel Ay qype! Data Body
Protocol Type A

Fig.2



US 11,265,814 B2

1
IMPLEMENTATION METHOD OF LOW
POWER CONSUMPTION INTERNET OF
THINGS BASED ON PROXY APPARATUS

TECHNICAL FIELD

The present invention relates to a technology in the field
of wireless communications, particularly to a method for
implementing a low power consumption Internet of Things
(IoT) network based on a proxy device, which is used for
low power consumption data exchange between a Wi-Fi loT
device having a long data period in a Wi-Fi loT network and
an internet server via a Wi-Fi proxy loT device and a Wi-Fi
access point.

BACKGROUND ART

Internet of Things is abbreviated as IoT. An IoT device
may be various information sensors and controllers, or may
be various intelligentized home appliances. loT devices
access internet in many different ways, so as to form a huge
network, and extend the internet from people to things.

Wi-Fi IoT access mode is one of the most widely applied
IoT access modes with lowest cost and best extensibility.
Usually, a Wi-Fi IoT device accesses network directly via a
Wi-Fi access point (AP, Access Point, also called Wi-Fi
hotspot or wireless router), so as to perform data exchange
with an internet server.

However, most Wi-Fi IoT devices have a single or limited
functions, and relatively small data exchange volume; more-
over, a period at which a Wi-Fi IoT device generates data
and needs to exchange data packets with an internet server
is very long, for example, from several hours to several days.
Assuming that a Wi-Fi IoT device having a long data period
performs data exchange with a server via an IP layer link,
then it is usually performed in the following two ways: 1)
always maintaining the IP layer link between the device and
the server via the Wi-Fi access point, which requires con-
tinuously sending packets to maintain the link, so as to
prevent timeout disconnection; and 2) each time when
exchange of data packets is needed, IP layer and above layer
link with the internet server has to be re-established via the
Wi-Fi access point.

For a Wi-Fi IoT device having a long data period which
is usually powered by a battery device, the two above
described ways spend most data exchange and device energy
on exchange of non-effective data, and consume too much
energy on redundant data, which are not reasonable. Thus, a
Wi-Fi loT device having a long data period needs a novel
approach of management, so as to meet low power con-
sumption requirements in applications.

Moreover, although the Wi-Fi access point may buffer
data for a sleeping device, and wait to send the data when the
sleeping device wakes up, if the Wi-Fi loT network is large,
buffer management burden for the Wi-Fi access point will be
correspondingly heavy, and after a certain time is elapsed,
the Wi-Fi access point may discard the buffered data.

Through searches against the prior arts, it is found that a
Chinese  patent literature with publication No.
CN104206001A published on Dec. 10, 2014 has disclosed
an access point for wireless local area network (WLAN),
which may better manage the buffered data transmission of
a sleeping Wi-Fi device, and lower the data transmission
power consumption of the sleeping device.

Another Chinese patent literature with publication No.
CN103546909A published on Jan. 29, 2014 has disclosed a
method for terminal energy saving power consumption
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management in a WLAN network based on 802.11u proto-
col, in which a terminal STA is only in an activated state or
a sleeping state, and an AP buffers data for the access
terminal STA, wherein the AP and the terminal STA perform
information exchange through GAS signaling in 802.11u
protocol, and during one transmission period, any terminal
STA with buffered data can have one opportunity to receive
the data.

However, the two above described technologies both
attempt to be based on 802.11 protocol family to perform
power saving optimization locally, so are both associated
with the following two problems:

a) a low power consumption IoT device still needs to
establish and maintain IP layer connection relationship with
a server on the cloud, which may consume precious energy
from a battery power supply device.

b) in the two above described technologies, the sleeping
Wi-Fi device is restricted by requirements of 802.11 proto-
col, such that a wake-up period has to be in a range
processable by a normal Wi-Fi link, for example, from
several seconds to several minutes; and in order to maintain
such a Wi-Fi connection, it will also consume energy of the
Wi-Fi IoT device having a long data period with battery
power supply. In summary, the two above described tech-
nologies have not considered about the characteristics of
Wi-Fi loT devices having a long data period and have not
taken into account the server on the cloud and other Wi-Fi
IoT devices for systematic optimization.

SUMMARY OF THE INVENTION

In view of the above described defects in the prior arts, the
present invention proposes a method for implementing a low
power consumption IoT network based on a proxy device,
which uses the proxy device to implement data exchange
between a Wi-Fi loT device having a long data period with
an internet server via a Wi-Fi access point, and does not
require any modification of the Wi-Fi access point.

The present invention may be implemented by the fol-
lowing technical solution:

The present invention relates to a method for implement-
ing a low power consumption IoT network based on a Wi-Fi
proxy device, comprising firstly pre-establishing a low
power consumption Wi-Fi MAC layer link between the
proxy device and at least one Wi-Fi IoT device; when the
Wi-Fi loT device needs to perform data exchange with an
internet server (e.g., loT cloud server), carrying data in a
packet payload (payload) structure defined in MAC layer,
performing data pre-exchange with the proxy device via said
low power consumption Wi-Fi MAC layer link, and after the
pre-exchange having completed, entering into a low power
consumption sleeping state (closing wireless transceiving
portion, etc.), and the proxy device forwarding data received
in the pre-exchange to the internet server through an IP
address and a high level protocol (e.g., TCP) specified in the
MAC layer packet payload, via IP layer and above layer
link.

Said Wi-Fi IoT device only establishes a low power
consumption Wi-Fi MAC layer link with the proxy device,
without normal Wi-Fi link at IP layer and above layer link,
because the link executes a private protocol, which may set
a very long maximum wake-up period (e.g., several hundred
hours), and may ensure the low power consumption Wi-Fi
MAC layer link does not disconnect when the Wi-Fi loT
device having a long data period is sleeping, and the low
power consumption Wi-Fi MAC layer link may be estab-
lished through authentication and encryption of a conven-
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tional standard Wi-Fi MAC layer link, or may be established
through a non-standard, privately defined MAC layer link.

Said proxy device uses a standard 802.11 protocol to
connect to the Wi-Fi access point so as to connect to the
internet server.

Said MAC layer packet payload includes: a data portion
and a payload header (server IP address and high level
protocol type) encapsulating the data portion, wherein: the
data portion including a data type, a data body and a sleep
flag; and the proxy device determines a path for forwarding
the data according to the IP address in the MAC layer packet
payload, and determines a high level link according to the
high level protocol type.

Said data portion carries various data including sensor
measurement data, device sleep start/end signal, control
command, control command response, event notification,
etc., and may be customized according to scenarios of
application.

Said proxy device implements data forwarding in the
following manner:

1) the proxy device always maintains IP layer and above
layer link to the internet server by uninterruptedly sending
packets, and when the proxy device has received pre-
exchange data from the Wi-Fi IoT device, it forwards the
pre-exchange data to the internet server directly in the above
described link;

2) when the proxy device has received the pre-exchange
data from the Wi-Fi IoT device, a link connection to the
internet server is re-established (e.g., re-established the IP
layer and above layer link to the server via the Wi-Fi access
point), and then the pre-exchange data is forwarded to the
internet server in the above described link.

3) when the internet server has internet data to be sent to
the Wi-Fi IoT device via the link (via the Wi-Fi access
point), when the Wi-Fi IoT device is in the low power
consumption sleeping state, the proxy device acts as a data
receiving end to buffer the above described data, and after a
current low power consumption sleeping state of the Wi-Fi
IoT device is ended, the buffered internet data is transmitted
over the previously established low power consumption
Wi-Fi MAC layer link.

Said proxy device and the Wi-Fi IoT device may imple-
ment tracking of the low power consumption sleeping state
in the following manner, specifically:

A) when the Wi-Fi IoT device is about to enter into the
low power consumption sleeping state, carrying a sleep start
signal to be sent to the proxy device in the MAC packet
payload to be sent;

B) when the Wi-Fi IoT device exits the low power
consumption sleeping state and needs to transmit data over
the previously established low power consumption Wi-Fi
MAC layer link, carrying a sleep end signal in the MAC
packet payload to be sent and sending the sleep end signal;

C) the proxy device periodically listens to the above
described sleep start signal and sleep end signal, and cor-
respondingly starts an internet data buffering process or
pre-exchange data forwarding process between the proxy
device and the internet server.

When the Wi-Fi loT device ends sleeping and prepares to
transmit data, if a sleeping time does not exceed a maximum
wake-up period of the low power consumption Wi-Fi MAC
layer link, then the low power consumption Wi-Fi MAC
layer link between the device and the loT proxy device is not
disconnected, so data pre-exchange may be performed
directly on the original low power consumption Wi-Fi MAC
layer link;
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When the sleeping time exceeds the maximum wake-up
period set for the low power consumption Wi-Fi MAC layer
link, the low power consumption Wi-Fi MAC layer link
between the device and the IoT proxy device is discon-
nected, so it is needed to firstly establish the link according
to the above described process for establishing the low
power consumption Wi-Fi MAC layer link, and then per-
forms data pre-exchange over the low power consumption
Wi-Fi MAC layer link.

In order to achieve an optimal low power consumption
mode, the maximum wake-up period of the connection may
be set to an appropriate time according to scenarios of
application, so as to reduce re-establishment of the low
power consumption Wi-Fi MAC layer connect as much as
possible.

The low power consumption sleeping state of said Wi-Fi
IoT device may be implemented as but does not limit to
several hours, several days, or several months, wherein the
low power consumption sleeping state may be ended peri-
odically (e.g., a Wi-Fi temperature sensor of a home tem-
perature monitoring network may be set to acquire current
temperature every 4 hours; or it may be ended non-periodi-
cally (e.g., when a Wi-Fi illumination switch is touched by
a user).

In a preferred circumstance, when the Wi-Fi IoT device
having a long data period needs software upgrade for itself:

1) utilize said low power consumption Wi-Fi MAC layer
link to obtain upgraded software from the internet server via
the proxy device;

ii) the Wi-Fi IoT device connects to the internet server via
a normal Wi-Fi link with the AP, and obtains upgraded
software.

Said Wi-Fi IoT device includes, but not limited to: Wi-Fi
sensing device and data acquisition device (e.g., Wi-Fi
temperature sensor, Wi-Fi humidity sensor, etc.), Wi-Fi
illumination switch, switch device, e.g., Wi-Fi heating (floor
heating) switch, etc.

Said proxy device includes, but not limited to: Wi-Fi
illumination device with power supply from a power line,
Wi-Fi IoT device having sufficient power supply, such as a
Wi-Fi socket.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustrative structural diagram of an embodi-
ment.

FIG. 2 is an illustrative diagram of MAC layer packet
payload structure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the present invention will be described in
detail in the following, and these embodiments are imple-
mented according to the technical solution of the present
invention, illustrative of detailed implementation and
detailed operating process, but the scope of protection of the
present invention does not limit to the embodiments
described below.

Embodiment 1

As shown in FIG. 1, the present embodiment relates to
architecture of a low power consumption IoT network,
including: a proxy device, Wi-Fi loT devices, and an internet
server in wireless connection with them, wherein: a cache is
provided in the proxy device.



US 11,265,814 B2

5

Said proxy device and the Wi-Fi IoT device support low
power consumption Wi-Fi link, may support a function of
data transmission at extended interval time, and may per-
form data exchange with Wi-Fi IoT devices having a long
data period.

Said IoT proxy device does not limit to having addition-
ally comprehensive Wi-Fi IoT device functions, but may
perform its own data exchange with the access point. For
example, if a Wi-Fi illumination device is used as the loT
proxy device, after having access to the Wi-Fi access point,
it may be controlled by a mobile phone application to
receive illumination control commands transmitted via the
Wi-Fi access point.

The above described architecture operates in the follow-
ing manner: when the Wi-Fi IoT device needs to perform
data exchange with the internet server (e.g., loT cloud
server), carrying in data in a packet payload defined in MAC
layer, performing data pre-exchange with the proxy device
via said low power consumption Wi-Fi MAC layer link, and
after the pre-exchange having completed, entering into a low
power consumption sleeping state (closing wireless trans-
ceiving portion, etc.), and the proxy device forwarding data
received in the pre-exchange to the internet server through
an [P address and a high level protocol (e.g., TCP) specified
in the MAC layer packet payload, via IP layer and above
layer link.

As shown in FIG. 2, said MAC layer packet payload
includes: a data portion and a payload header encapsulating
the data portion, wherein: the data portion includes a data
type, a data body, and a sleep flag; and the payload header
includes a server IP address, and a high level protocol type
(e.g., TCP, UDP, etc.).

Said proxy device determines a path for forwarding the
data according to the IP address in the MAC layer packet
payload, and determines a high level link according to the
high level protocol type.

Said data type includes: Command, Response, and Event,
wherein: the Command type is to be sent by the IoT device,
and its data body may carry queries, control information, etc.
The Response type is for response by the IoT proxy device
to the IoT device, and its data body portion carries infor-
mation forwarded by the server to the IoT device. The Event
type is a main data transmission type, and its data body
portion may carry sensor measurement data, etc.

Since in most circumstances, the loT device only sends
small amount of data carried by Event type after having
ended sleeping, it does not need to perform data exchange
with the server, so it is may be expediently provided that the
device sleep start/end flag is only carried on a tail part of the
Event data portion.

Taking FIG. 1 as an example, if w1, w2, and w3 are Wi-Fi
temperature sensor devices, which at a period of several
hours, acquire temperature information and send the infor-
mation to the server; the Wi-Fi proxy loT device is a Wi-Fi
socket or Wi-Fi illumination device nearby. When initially
creating the Wi-Fi IoT network, interlinks of the whole
network are established as follows.

Links between the Wi-Fi IoT devices having a long data
period (namely w1, w2, and w3) and the Wi-Fi proxy loT
device w: it may establish the Wi-Fi MAC layer link through
a private protocol process, or may also be established
through a normal Wi-Fi MAC layer link establishing pro-
cess. Subsequently, w0 and w1, w2, w3 respectively nego-
tiate a data exchange period, agree a period start time, such
that the establishment of each low power consumption Wi-Fi
MAC layer link is now completed. Each time after the Wi-Fi
IoT device having a long data period has woken up at the
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agreed period, it does not need to establish a link with the
Wi-Fi proxy loT device w0, but may directly perform data
exchange.

Link between the Wi-Fi proxy IoT device w0 and the
Wi-Fi access point P: establishing a Wi-Fi link through a
normal Wi-Fi link establishing process.

Since the Wi-Fi proxy IoT device w0 has sufficient energy
supply, it does not need to sleep.

Data exchange process in the Wi-Fi IoT network:

If the Wi-Fi proxy IoT device w0 needs to perform data
exchange (possibly, its own data) with the Wi-Fi access
point P, it may instantly complete normal Wi-Fi data
exchange.

For data to be sent from the IoT cloud server to each Wi-Fi
IoT device having a long data period, w1, w2, and w3, via
the Wi-Fi access point P, if it is not within the agreed wake
time, the data will be buffered by the Wi-Fi proxy IoT device
w0.

At other times, the Wi-Fi proxy loT device w0 may listen
to wake-up of each Wi-Fi IoT device having a long data
period, wl, w2, and w3, so as to prevent the Wi-Fi IoT
device having a long data period in a sleeping state from
clock skewing. When w0 has heard the wake-up of w1, w2,
or w3, it receives data generated by w1, w2, or w3, and
transmits the buffered data to the corresponding Wi-Fi IoT
device having a long data period.

After having completed data exchange with the Wi-Fi loT
device having a long data period, and the device enters into
sleep, the Wi-Fi IoT proxy device w0 will then send the data
obtained from the Wi-Fi IoT device having a long data
period to the cloud server via the Wi-Fi access point P.

Embodiment 2

When the Wi-Fi IoT device having a long data period is
a Wi-Fi illumination switch, and the Wi-Fi IoT proxy device
is a Wi-Fi illumination device, possible data exchange
scenarios include, but not limit to, the following two sce-
narios:

1) the Wi-Fi illumination switch does not need to perform
data exchange with the internet server; the Wi-Fi illumina-
tion switch and the Wi-Fi illumination device transmit
illumination control information over a low power consump-
tion Wi-Fi link; and the Wi-Fi illumination device does not
forward the control information.

2) when the IoT cloud server counts a number of switch
actuations, each time a user touches the Wi-Fi switch to
control the Wi-Fi illumination device, illumination control
information will be transmitted to the Wi-Fi illumination
device via the low power consumption Wi-Fi link; the Wi-Fi
illumination device may always maintain the link to the
server or re-establish the link to the server, so as to send the
actuation information of the Wi-Fi switch to the server via
the Wi-Fi access point, for counting the number of Wi-Fi
switch actuations.

The invention claimed is:

1. A method for implementing a low power consumption
IoT network based on a Wi-Fi proxy device, comprising
firstly pre-establishing a low power consumption Wi-Fi
MAC layer link between the proxy device and at least one
Wi-Fi loT device in a private protocol setting a maximum
wake-up period from several hundred hours to several
months, wherein said Wi-Fi lIoT device only establishes a
low power consumption Wi-Fi MAC layer link with the
proxy device, without a Wi-Fi link at IP layer and above
layer between the Wi-Fi IoT device and the proxy device,



US 11,265,814 B2

7

and the proxy device directly connects to a Wi-Fi access
point via an IP layer and above layer link so as to connect
to an internet server;

wherein:

when the Wi-Fi IoT device needs to perform data
exchange with the internet server, carrying data in a
packet payload structure defined in MAC layer, per-
forming data pre-exchange with the proxy device via
said low power consumption Wi-Fi MAC layer link,
and after the pre-exchange having completed, entering
into a low power consumption sleeping state, and the
proxy device forwarding data received in the pre-
exchange to the internet server through an IP address
and a high level protocol specified in the MAC layer
packet payload, via the IP layer and above layer link;
and

when the internet server has internet data to be sent to the
Wi-Fi Ica device via the link, when the Wi-Fi IoT
device is in the low power consumption sleeping state,
the proxy device acts as a data receiving end to buffer
the above described data, and after a current low power
consumption sleeping state of the Wi-Fi IoT device is
ended, the buffered internet data is transmitted over the
previously established low power consumption Wi-Fi
MAC layer link.

2. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 1, wherein the proxy device uses a standard 802.11
protocol to connect to the Wi-Fi access point.

3. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 2, wherein said proxy device implements data
forwarding in the following manner:

1) the proxy device always maintains the IP layer and
above layer link to the internet server by uninterrupt-
edly sending packets, and when the proxy device has
received pre-exchange data from the Wi-Fi IoT device,
it forwards the pre-exchange data to the internet server
directly in the above described link;

2) when the proxy device has received the pre-exchange
data from the Wi-Fi IoT device, a link connection to the
internet server is re-established, and then the pre-
exchange data is forwarded to the internet server in the
above described link.

4. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 1, wherein said MAC layer packet payload
includes: a data portion, and a payload header encapsulating
the data portion, wherein: the data portion includes a data
type, a data body, and a sleep flag, wherein the proxy device
determines a path for forwarding the data according to the IP
address carried in the MAC layer packet payload, and
determines a high level link according to a high level
protocol type.

5. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 4, wherein said proxy device implements data
forwarding in the following manner;

1) the proxy device always maintains the IP layer and
above layer link to the internet server by uninterrupt-
edly sending packets, and when the proxy device has
received pre-exchange data from the Wi-Fi IoT device,
it forwards the pre-exchange data to the internet server
directly in the above described link;

2) when the proxy device has received the pre-exchange
data from the Wi-Fi IoT device, a link connection to the
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internet server is re-established, and then the pre-
exchange data is forwarded to the internet server in the
above described link.

6. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 1, wherein said proxy device implements data
forwarding in the following manner;

1) the proxy device always maintains the IP layer and
above layer link to the internet server by uninterrupt-
edly sending packets, and when the proxy device has
received pre-exchange data from the Wi-Fi IoT device,
it forwards the pre-exchange data to the internet server
directly in the above described link;

2) when the proxy device has received the pre-exchange
data from the Wi-Fi IoT device, a link connection to the
internet server is re-established, and then the pre-
exchange data is forwarded to the internet server in the
above described link.

7. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 6, wherein proxy device and the Wi-Fi IoT device
implement tracking of the low power consumption sleeping
state in the following manner, specifically:

A) when the Wi-Fi IoT device is about to enter into the
low power consumption sleeping state, carrying a sleep
start signal to be sent to the proxy device in the MAC
packet payload to be sent;

B) when the Wi-Fi IoT device exits the low power
consumption sleeping state and needs to transmit data
over the previously established low power consump-
tion Wi-Fi MAC layer link, carrying a sleep end signal
in the MAC packet payload to be sent and sending the
sleep end signal; and

C) the proxy device periodically listens to the above
described sleep start signal and sleep end signal, and
correspondingly starts an internet data buffering pro-
cess or pre-exchange data forwarding process between
the proxy device and the internet server.

8. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 7, wherein when the Wi-Fi loT device ends sleeping
and prepares to transmit data, if a sleeping time does not
exceed the maximum wake-up period of the low power
consumption Wi-Fi MAC layer link, then the low power
consumption Wi-Fi MAC layer link between the device and
the IoT proxy device is not disconnected, so data pre-
exchange is performed directly on the original low power
consumption Wi-Fi MAC layer link; when the sleeping time
exceeds the maximum wake-up period set for the low power
consumption Wi-Fi MAC layer link, the low power con-
sumption Wi-Fi MAC layer link between the device and the
IoT proxy device is disconnected, so it is needed to firstly
establish the link according to the above described process
for establishing the low power consumption Wi-Fi MAC
layer link, and then performs data pre-exchange over the low
power consumption Wi-Fi MAC layer link.

9. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 6, wherein when the Wi-Fi loT device having a long
data period needs software upgrade for itself:

1) utilize said low power consumption Wi-Fi MAC layer
link to obtain upgraded software from the internet
server via the proxy device;

ii) the Wi-Fi IoT device connects to the internet server via
a normal Wi-Fi link with the AP, and obtains upgraded
software.
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10. The method for implementing a low power consump-
tion IoT network based on a Wi-Fi proxy device according
to claim 6, wherein ending of said low power consumption
sleeping state is periodic or triggered by an event.
11. A low power consumption loT network architecture
for implementing a method for implementing a low power
consumption IoT network based on a Wi-Fi proxy device,
comprising firstly pre-establishing a low power consump-
tion Wi-Fi MAC layer link between the proxy device and at
least one Wi-Fi IoT device in a private protocol setting a
maximum wake-up period from several hundred hours to
several months, wherein said Wi-Fi loT device only estab-
lishes a low power consumption Wi-Fi MAC layer link with
the proxy device, without a Wi-Fi link at IP layer and above
layer between the Wi-Fi IoT device and the proxy device,
and the proxy device directly connects to a Wi-Fi access
point via an IP layer and above layer link so as to connect
to an internet server;
wherein:
when the Wi-Fi IoT device needs to perform data
exchange with the internet server, carrying data in a
packet payload structure defined in MAC layer, per-
forming data pre-exchange with the proxy device via
said low power consumption Wi-Fi MAC layer link,
and after the pre-exchange having completed, entering
into a low power consumption sleeping state, and the
proxy device forwarding data received in the pre-
exchange to the internet server through an IP address
and a high level protocol specified in the MAC layer
packet payload, via the IP layer and above layer link;
and
when the internet server has internet data to be sent to the
Wi-Fi IoT device via the link, when the Wi-Fi IoT
device is in the low power consumption sleeping state,
the proxy device acts as a data receiving end to buffer
the above described data, and after a current low power
consumption sleeping state of the Wi-Fi IoT device is
ended, the buffered internet data is transmitted over the
previously established low power consumption Wi-Fi
MAC layer link;

wherein the architecture includes: the proxy device, the
Wi-Fi IoT device, and the internet server in wireless
connection with the devices, wherein: a cache is pro-
vided in the proxy device.

12. The low power consumption loT network architecture
according to claim 11, wherein a link duration between said
proxy device and the internet server is greater than a link
duration between the Wi-Fi IoT device and the internet
server and a link duration between the proxy device and the
Wi-Fi IoT device.

13. The low power consumption IoT network architecture
according to claim 11, wherein the proxy device uses a
standard 802.11 protocol to connect to the Wi-Fi access
point.

14. The low power consumption loT network architecture
according to claim 11, wherein said MAC layer packet
payload includes: a data portion, and a payload header
encapsulating the data portion, wherein: the data portion
includes a data type, a data body, and a sleep flag, wherein
the proxy device determines a path for forwarding the data
according to the IP address carried in the MAC layer packet
payload, and determines a high level link according to a high
level protocol type.
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15. The low power consumption IoT network architecture
according to claim 11, wherein said proxy device imple-
ments data forwarding in the following manner:

1) the proxy device always maintains the IP layer and
above layer link to the internet server by uninterrupt-
edly sending packets, and when the proxy device has
received pre-exchange data from the Wi-Fi IoT device,
it forwards the pre-exchange data to the internet server
directly in the above described link;

2) when the proxy device has received the pre-exchange
data from the Wi-Fi IoT device, a link connection to the
internet server is re-established, and then the pre-
exchange data is forwarded to the internet server in the
above described link.

16. The low power consumption IoT network architecture
according to claim 15, wherein proxy device and the Wi-Fi
IoT device implement tracking of the low power consump-
tion sleeping state in the following manner:

A) when the Wi-Fi IoT device is about to enter into the
low power consumption sleeping state, carrying a sleep
start signal to be sent to the proxy device in the MAC
packet payload to be sent;

B) when the Wi-Fi IoT device exits the low power
consumption sleeping state and needs to transmit data
over the previously established low power consump-
tion Wi-Fi MAC layer link, carrying a sleep end signal
in the MAC packet payload to be sent and sending the
sleep end signal; and

C) the proxy device periodically listens to the above
described sleep start signal and sleep end signal, and
correspondingly starts an internet data buffering pro-
cess or pre-exchange data forwarding process between
the proxy device and the internet server.

17. The low power consumption loT network architecture
according to claim 16, wherein when the Wi-Fi IoT device
ends sleeping and prepares to transmit data, if a sleeping
time does not exceed the maximum wake-up period of the
low power consumption Wi-Fi MAC layer link, then the low
power consumption Wi-Fi MAC layer link between the
device and the IoT proxy device is not disconnected, so data
pre-exchange is performed directly on the original low
power consumption Wi-Fi MAC layer link; when the sleep-
ing time exceeds the maximum wake-up period set for the
low power consumption Wi-Fi MAC layer link, the low
power consumption Wi-Fi MAC layer link between the
device and the IoT proxy device is disconnected, so it is
needed to firstly establish the link according to the above
described process for establishing the low power consump-
tion Wi-Fi MAC layer link, and then performs data pre-
exchange over the low power consumption Wi-Fi MAC
layer link.

18. The low power consumption IoT network architecture
according to claim 15, wherein software for the Wi-Fi loT
device is upgraded by:

1) utilizing said low power consumption Wi-Fi MAC layer
link to obtain upgraded software from the internet
server via the proxy device;

ii) connecting the Wi-Fi IoT device to the internet server,
via a normal Wi-Fi link with the AP, to obtain the
upgraded software.

19. The low power consumption loT network architecture
according to claim 15, wherein ending of said low power
consumption sleeping state is periodic or triggered by an
event.



